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Indian Standard

FIXED FILM RESISTOR NETWORKS FOR USE IN ELECTRONIC EQUIPMENTSECTIONAL SPECIFICATIONFOR FILM RESISTORNETWORKSOFASSESSEDQUALITY ON THE BASIS OF THE CAPABILITY APPROVAL PROCEDURE
NATIONAL FOREWORD This Indian Standard, which is identical with IEC Pub 10452/ QC 390100 ( 1991-02) `Fixed film resistor networks for use in electronic equipment -Part 2 : Sectional specification for film resistors networks of assessed quality on the basis of the capability approval procedure', issued by the International Electrotechnical Commission, was adopted by. the Bureau of Indian Standards on the recommendation of the Resistors Sectional Committee ( LTD 14 ) and approval of the Electronics and Telecommunication Division Council. The text of the.IEC standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: a) Wherever the words `International Standard' appear referring to this standard, be read as `Indian Standard'. b) Comma ( , ) has been used as a decimal marker while in Indian Standards, practice is to use a point ( . ) as the decimal marker. they should the current

In this adopted standard, reference appears to certain International Standards for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their place are listed below along with their degree of equivalence for the editions indicated:
International Standards Corresponding IS QC 390000 Indian Standard Degree of Equivalence

IEC Pub 1045-l/QC 390000 ( 1990 ) Fixed resistor networks for use in electronic equipment - Part 1 : Generic specification IEC Pub `115l/QC 400000 ( 1982 ) Fixed resistors for use in electronic equipment - Part 1 : Generic specification IEC 115-6/QC 400400 ( 1983 ) Fixed resistor for use in electronic equipment - Part 6 : Sectional resistors specification : Fixed networks with individuaIly measurable resistors IEC 115-7/QC 400500 ( 1984 ) Fixed resistors for use in electronic equipment - Part 7 : Sectional resistors specification : Fixed networks in which not all resistors are individually measurable

networks equipment

Fixed film resistor for use in electronic - Generic specification

Identical

IS QC 400000.1988 Fixed resistors for use in electronic equipment Generic specification IS QC 400400 Fixed resistors for use in electronic equipment - Sectional specification : Fixed resistor networks with individually measurable resistors IS QC 400500 Fixed resistors for use in electronic equipment - Sectional specification : Fixed resistor networks in which not all resistors are individually measurable

Identical

Identical

Identical

1

IS QC 390100 : 1993 !EC QC 390100 : 1991

IEC Pub 440 ( 1973 ) Method measurement of non-linearity resistors

of in

IS 13504 : 1992 Method ment of non-linearity

of measurein resistors

Identical

IEC Pub QC 001001 : ( 1986 ) Basic rules of the IEC quality assessment system for electronic components ( IECQ 1 IEC Pub QC 001002 : ( 1986 ) Rules of procedure of the IEC quality assessment system for electronic components ( IECQ )

IS QC 001001 : 1968 Basic rules of the IEC quality assessment system for electronic components ( IECQ ) IS QC 001002 : 1988 Rules of procedure of the IEC quality assessment system for electronic components ( =CQ )

Identical

Identical

The technical committee responsible for the preparation of this standard has reviewed the provisions of the IEC 63 ( 1963 ), [ Amendment No. 1 ( 1967 ), Amendment No. 2 ( 1977 ) 3, IEC 68, IEC 410 ( 1973 ); referred in this adopted standard and has decided that they are acceptable for use in conjunction with this standard. This standard is intended primarily for use under the IECQ system. A regular for this component could be different, identical or similar to this standard.
Only the English

Indian

Standard
it

language in this Indian Standard.

text in the International

Standard

has been retained

while adopting
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FIXED FILM RESISTOR NETWORKS FOR USE IN ELECTRONIC EQUIPMENT PART 2: SECTIONAL SPECIFICATION FOR FILM RESISTOR NETWORKS OF ASSESSED QUALITY ON THE BASIS OF THE CAPABILITY APPROVAL PROCEDURE

SECTION ONE - ,GENERAL 1. 1.1 General Scope This standard is applicable to fixed film The resistor elements may be individually in any circuit configuration. 1.2 Obi ect The object of this standard is to prescribe preferred ratings and characteristics and to select from IEC Publication 1045-1, appropriate tests and measuring methods and to give Capability Approval procedures, performance requirements for this type of resistor networks. The concept of preferred values products but does not necessarily is directly applicable to catalogue apply to custom built products. resistor isolated networks. or interconnected

Test severities and requirements prescribed in detail specifications referring to this sectional specification shall be of equal or higher performance level, because lower performance levels are not permitted. 1.3 Related documents

IEC Publications: Publication 63 (1963): Preferred Resistors -Amendment Amendment Number Series for and Capacitors. No. 1 (1967) No. 2 (1977) Testing

Publication

68:

Basic Environmental Procedures. (1990):

Publication

1045-l

Fixed Resistor Networks for Use in Electronic Equipment. Part 1: Generic Specification. Generic Specification.

Publication Publication

115-1 115-6

(1982): (1983):

Sectional Specification: Fixed Resistor Networks Individually Measurable Resistors.

with

Publication

115-7

(1984):

Sectional Specification: Fixed Resistor Networks in which not all Resistors are Individually Measurable.
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Publication Publication Publication

410 (1973): 440 (1973): QC OOlOOl(1986):

Sampling Plans for Inspection Method of linearity

and Procedures by Attributes. of Non-

Measurement in Resistors.

Basic Rules of the IEC Quality Assessment System for Electronic Components (IECQ). Rules of Procedure of the IEC Quality Assessment System for Electronic Components (IECQ). for test

Publication

QC 001002

(1986):

Note.

-The above references apply to the current editions except IEC 68, for which the referenced edition in the applicable clauses of the generic specification shall be used. to be given in a detail shall specification from the relevant blank

1.4

Information

Detail specifications specification. If possible, be given. a short

be derived

detail

description

of

the

function

of

the network

shall

Detail specifications shall ,not specify requirements inferior to those When more severe requireof the Generic or Sectional specification. ments are included, they shall be listed in Sub-clause 1.8 of the detail specification and indicated in the test schedules, for example by an asterisk. Note. -The for information convenience, given in Sub-clauses 1.4.1 and 1.4.3 be presented in tabular form. may,

The following information shall be given in each detail specification and the values quoted shall preferably be selected from those given the appropriate clause of this sectional specification. Each detail specification shall state all tests required for lot-by-lot inspection. This shall, the relevant tests given in this specification, severities. and measurements as a minimum, include with methods and

in

severities and end points limits for Environmental tests, measurements, periodic tests shall be included in the detail specification(s) for the CQC(s>. They shall be in accordance with the applicable parts of the generic specification and this specification. 1.4.1 Outline drawing and dimensions

There shall be an illustration of the network as an aid to easy recognition and for comparison of the network with others. Dimensions and their associated tolerances, which affect interchangeability and be given in the detail specification. All dimensions mounting , shall however when the original shall preferably be stated in millimetres, dimensions are given in inches, the converted metric dimensions in millimetres shall be added.
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Numerical values shall normally be given for the length, width and height of the body and the termination spacing. For cylindrical types and the length and diameter of the terminations the body diameter, shall be given. If necessary, for example when in a detail specification more than one package is covered, the dimensions and their associated tolerances shall be placed in a table below the drawing.
If the cation describe configuration is other than shall state such dimensional the resistor network. described above the information as will detail specifiadequately

1.4.2

Mounting
The detail specification shall specify the method of mounting to be applied for normal use and for the application of the vibration and bump or shock tests.,The resistor networks shall be mounted by their The detign of the resistor network may be such that normal means. special mounting fixtlures are required in its use. In this case the detail specification `shall describe the mounting fixtures and they shall be used in the ipplication of the vibration and bump or shock tests.

the

1.4.3

Style

(IEC

Publication

115-l.

Sub-clause

2.2.3)

For the purpose of this standard the style may be represented by a code which is arbitrarily chosen per detail specification and is generally based on dimensional factors. The style designation, has no meaning unless the number of the detail specification therefore, is also given.

1.4.4

Ratings and characteristics
The ratings and relevant clauses characteristics shall of this specification be in accordance together with with the the following:

1.4.4.1

Rated resistance range
See Sub-clause IEC Publication 2.3.1. 63. The preferred values are those of the E-series of

products approved to the detail specification have Note. -If different ranges, the following statement should be added: "The range of values available in each style is given in the qualified products list". 1.4.5 Marking

The detail specification shall specify the content of the marking on the network and on the primary package. Deviations from Sub-clause 2.4
of the Generic Specification, shall be specifically stated.
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1.4.6

Ordering information The detail specification shall state that the following information is required when ordering resistor networks: 1) Circuit type (e.g. thick film resistor network). 2) Number of the detail specification and issue reference and if appropriate, style reference and assessment level. 3) Function of the circuit, if appropriate. 4) Basic functional characteristics with tolerances, appropriate. if

1.4.7

Additional

information (not for inspection purposes~

The detail specification may include information (which is not required to be verified by the inspection procedure), such as circuit diagrams, curves, drawings and notes needed for the clarification of the detail specification.
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SECTION TWO PREFERRED RATINGS, CHARACTERISTICS AND TEST SEVERITIES

2. 2.1

Preferred Preferred

ratings,

characteristics

and test

severities

characteristics in detail specifications shall preferably be selected

The values given from the following: 2.1.1 Preferred climatic

categories by this document are to the general rules classified given in into IEC

The resistor networks covered climatic categories according Publication 68-l. The lower and upper category heat, steady state test shall Lower Upper Duration category category temperature: temperature: the damp heat,

temperature be chosen -55 +85 `C,

and from -40

the the `C

duration following: `C.

of

the

damp

and -25 +125 10,

l C, +lOO `C,
test: 4,

lC and 21 and

+155

`C.

of

steady

state

56 days.

The severities for the cold and dry heat tests Because of category temperatures respectively. resistor networks these temperatures will occur preferred temperatures given in IEC Publication nearest preferred temperature within the actual network shall be chosen for this severity. 2.1.2 Temperature The preferred characteristic coefficients and temperature

are the lower and upper the construction of some between two of the 68-2. In this event the range of the resistor

characteristics for the in Table

of

resistance

limits of change in of resistance test

resistance are given

temperature I.

Each line in the table gives the preferred temperature coefficient and corresponding temperature characteristic for 20 `C to 70 lC and limits of change in resistance for the measurement of the temperature characteristic of resistance (see IEC Publication 1045-1, Sub-clause 4.10) on the basis of the category temperature ranges of Sub-clause 2.1.1 of this sectional specification.
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TABLE I

Temperature coefficient

Temperature characteristic of resistance 20/70 `C

Temperature characteristic of resistance (limits of percentage change in resistance) Reference temperature/ lower category temperature Reference temperature/ upper category temperature I +2()/+85 I +20/+100 I +20/+125 I

lo-6/*c

I
I f f f I f

x

I
If

+2O/-55

I +20/-40

I +20/-25

f f f f f

250 100 50 25 15

1,25 0,s 0,25 0,125

1,88 0,75 0,375 0,188 0,113

If f f If f

1,s 0,6 0,3 0,15 0,09

If f f If f

1,13 0,45 0,23 0,113 0,068

I *I,62 f f If 0,65 0,325 0,162

I k2 f f If 0,8 0,4 0,2

If f f If f

2,62 1,05 0,525 0,262 0,158

If f f If f

3,38 1,35 0,675 0,338 0,203

I

f f If f

I

IS QC 390190

: 1993

IEC QC 390100 : 1991 2.1.3 Limits for change in resistance For each stability class the preferred limits of change in resistance of any individual resistor element for each of the tests listed in the heading of Table II are as indicated. Note. -The clause numbers in the heading of Table II refer to IEC Publication 1045-l. TABLE II

LONG-TERM TESTS Stability :lass in X 4.19 4.20 4.21.1 4.21.2 Climatic sequence Damp heat, steady state Endurance at 70 'C Endurance at upper category temperature 4.12 4.13 4.15 4.16 4.17 4.18

SHORT-TERM TESTS Overload Robustness of terminations Resistance to soldering heat Rapid change of temperature Shock Vibration f (2% + 0,l n> f (1% + 0,05 n> *.(0,5X + 0,05 n> f (0,25X + 0,05 n) f (0,1X + 0,Ol n> f (0,05X + 0,Ol n> f (0,02X + 0,Ol n>

10 5 2 1 085 0,25 091

f (10% + 0,s n> f (5% + 0,l n>
f

(2% + 0,l a>

f (1% + 0,05 Q) f (0,5X + 0,05 n> i (0,25X + 0,05 f2) f (0,1X -t 0,Ol n>

2.1.3a

Differential

resistance change

The preferred limits of differential resistance changes are: f 0,1X; f 0,25X; f 0,5X; f 1%. 2.2 Functional characteristics Depending on the function, the characteristics to be prescribed are different. Details related to function characteristics e.g. voltage division ratio, characteristic impedance, attenuation etc, shall be given in the relevant detail specification. 2.3 2.3.1 Preferred values of ratings Rated resistance See IEC Publication 2.3.2 1045-1, Sub-clause 2.2.15.

Tolerances on rated resistance f 10X, f 5X, f 2X, f 1X, f 0,5X, f 0,25X and f 0,05X.

2.3.2a

Tolerances on resistance ratio The preferred tolerances on rated resistance ratio are: i 0,05X; f O,l%; f 0.25%; f 0,5X; f 1%. 10

ISQC 390100:1993 IECQC390100:1991 2.3.3
Rated dissipation The preferred values of rated dissipation, at 7O'C, are: For the
network: 0,125 W, 0,25 W, 0,5 W, 1 W, L,5 W, 2 W

and 4 W.

For the resistor element: 0,05 W, 0,lO W, 0,25 W, 0,5 W and 1 W.
The detail specification shall prescribe the applicable value of rated dissipation for each resistor element in the network and also the maximum allowable total dissipation for the network. The derated values of dissipation at temperatures shall be as indicated by the following curve: in excess of 70 lC

rercenrage OTIne rated dissipation

oj
I

I

Area OTrecom Imended ope ratton -.
1

-I

~..__

j \_
! \
70 l c Upper category temperature Iloi76

Lower category temperature

A larger area of operation may be given in the detail specification, provided it includes all the area given above. In this event the detail specification shall state the maximum allowable dissipation at temperatures other than 70 'C. All break points on the curve shall be verified by test.
2.3.4 Limiting

element voltage

The preferred values of limiting element voltage are: 10 V, 15 V, 25 V, 35 V, 50 V, 100 V and 500 V d.c. or a.c. r.m.s.
2.3.5

Isolation voltaae between individual resistor elements (if applicable1 The value of the isolation voltage between the individual resistor elements shall be given in the detail specification.

2.3.6

Insulation resistance between individual resistor elements (if applicable1 Unless otherwise prescribed in the detail specification, the minimum value for insulation resistance between resistor elements shall be

1 GfJ.
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2.4

Preferred

test

severities specifications shall preferably be

Test .severities given in detail selected from the following: 2.4.1 Drying Procedure 2.4.2 Vibration Sub-clause 4.18 of IEC Publication I of IEC Publication

1045-1,

Sub-clause

4.3

shall

be used.

1045-l

with

the

following

details:

Frequency range: Amplitude: Sweep endurance:

10 to 500 Hz. 0,75.mm or 98 m/s2 (whichever Total duration: 6 h.

is

the

less

severe).

The detail specification shall prescribe the mounting method to be used (see Sub-clause 1.4.2). The detail specification shall prescribe the electrical measurements be made during vibration to check intermittant contacts or open or short circuits. 2.4.3 Low air Sub-clause Air 2.4.4 Overload Sub-clause 4.12 of IEC Publication 1045-l with the following details: pressure 4.19.5 of IEC Publication 8,5 1045-l with the following details:

to

pressure:

kPa (85 mbar).

The detail specification shall specify the terminals between which the overload shall be applied and the magnitude of the load to be applied between such terminals. 2.4.5 Endurance Sub-clause details : at 70 `C 4.21.1 of IEC Publication 1045-1, with the following

If required, the detail specification shall be applied to the network. 2.4.6 Insulation resistance (if applicable) Sub-clause 2.4.7 4.8 of between adiacent

shall

specify

how the

load

resistor

elements

IEC Publication adiacent

1045-l. resistor elements

Voltage proof between (if auulicable> Sub-clause 4.9 of

IEC Publication

1045-l

with

the

following each

details:

The voltage proof shall be made by testing between element and all other elements connected together.

isolated

IS QC 390100: 1993 IEC QC 390100: 1991 2.4.8.

^Robustness of terminations Sub-clause 4.13 of IEC Publication details: Test Ual shall be applied. 1045-l with the following

13

I!SQC 390100:1993 IECQC 390100:1991 SECTION THREE - CAPABILITY APPROVAL PROCEDURES

3.

Capability Approval Procedures Sub-clause 3.7 of IEC Publication 1045-l with the following details:

3.1 3.1.1

Selection of Capability Qualifying Circuits (CQCs) The CQCs for approval testing shall be taken from the following sources: a) Special circuits designed to qualify the design rules, processes and products. Terminations of film elements and added components shall be individually accessible for electrical measurement without influence from other circuit elements, and/or b) Circuits intended for shipment to customers.

Any or all of these CQCs in combination with process test vehicles shall be adequate to assess the complete design rules, material and manufacturing processes, including any subcontracted process. 3.1.2 The CQCs shall be used to carry out the tests prescribe8 for initial capability approval and for periodic testing and hence to demonstrate to the NSI that: a) Performance achieved; limits claimed for individual film element types are

.

b) Environmental are met, and

limits claimed for structures

intended for shipment

c) The electrical function performances claimed in the Capability Manual (see Appendix B) and the detatl specifications are met. 3.1.3 Circuits which have received Qualification Approval according to the sectional specifications IEC Publications 115-6 and 115-7, may be counted as CQCs for the purposes of Capability Approval subject to NSI agreement on relevant StrUCtUral similarity claims. A manufacturer who has received Capability Approval may obtain a separate Qualification Approval for any circuit he makes, provided all appropriate testing in the Sectional'specifications, IEC Publications 115-6 and 115-7, has been completed successfully. A manufacturer using customer circuits among those selected as CQCs may vary the types tested according to his production plan. In this case the CQCs need not necessarily assess all the claimed boundaries of his Capability all of the time, but they shall be representative of those released and assess all their important features. His CQC selection shall be made available to the NSI every three months.

3.1.4

3.1.5

14

IS QC 390100 : 1993 IEC QC 390100 : 1991 3.1.6 When production material divides into separate procedures or processes the common process can be after a common process, e.g. encapsulation, assessed by a single sample. Structural Similarity be selected by the manufacturer's Chief Inspector by the NSI before commencing the initial approval

3.2

a) The CQCs shall
and agreed programme.

b) Rules

for Structural Similarity applicable to the grouping of dimensional and environmental completed networks for electrical, (including mechanical) tests are given in Appendix A of this specification. rules shall be used' to establish the basis of selection for initial approval. They shall also be used to determine whether new networks are within the existing approved Capability, or require its extension to enable their release. CQCs are structurally similar for a test sequence, they may be grouped to form the number of samples required in the test tables. Each test sequence has its own structural similarity rules and criteria as defined in Appendix A. Approval Procedures 3.7 of

c> These

d) If

3.3 3.3.1

Capability

The procedures for Capability Approval are given in Sub-clause the Generic Specification, IEC Publication 1045-l. The test networks prescribe tables for initial (lot-by-lot tests) the minimum test Capability Approval by CQCs, release and for periodic tests collectively programme on completed networks.

of

The manufacturer may select which assessment level D, E, F or G he wishes to include, but a manufacturer with approved Capability may only release products as follows Approval assessment D E F
G

level

Release

assessment

levels

D, E, F or G E, F or G
F or G G

A manufacturer may upgrade the assessment level of his approval by following the procedures given in the Generic Specification, IEC Publication 1045-l and he may downgrade without further periodic testing until current test interval dates expire. In either case the NSI shall be notified. Any additional tests required for specific in the detail specification and be subject customer and manufacturer. applications to agreement shall be given between the

The post-test electrical limits for the relevant shall be given in the detail specification.

environmental

tests

15
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Initial Sampl inq

Caoabilitv

Approval

-

(Fixed

sample

size

procedures)_

3.3.2.1

The sample Table III.

size

and criteria

of

acceptability

are

as shown in

If additional groups are introduced into the test schedule, the number of specimens required for Group "0" shall be increased by the same number as that required for the additional groups.
3.3.2.2

Tests Tests in Tabie III are intended to validate the design rules, materials, processes, piece parts and package range by testing CQCs and Process Test Vehicles.

all

the

For each test group, different CQCs may be grouped together according to the structural similarity rules given in Appendix A, to reach the required number of samples for that group. The complete series of tests specified in Table III are required for the approval of capability covered by the Capability Manual. The tests in each group shah1 be carried out in the given order. The whole sample shall be subjected divided for the other groups. Specimens found defective during used for the other groups. "One defective" is counted if part of the tests of a group. the to the tests of Group "0" and then

tests

of

Group "0"

shall

not

be

a CQC has not

satisfied

the whole

or a

The approval is granted if the number of defectives does not exceed the specified number of permissible defectives for each group or subgroup and the total number of permissible defectives.

16
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Table Notes

III

- Test

schedule

for

Capability

Approval

numbers of test and performance requirements refer to the 1. -Sub-clause Generic specification, IEC Publication 1045-1, except for the functional characteristics, resistance ratio, differential resistance/ which refer to this specification. temperature characteristics, In these cases the clause number is given between brackets. Since performance requirements depend very much on the configuration of the network, they will be given by the detail specification. Whenever appropriate these performance requirements shall be selected from the Tables I, Ia and II of this specification. 2. -In n
C

this

Table.:

- sample size group acceptance criterion (permitted of defectives per group or sub-group) D - destructive ND = non-destructive
=

number

3. -A total

of

31 specimens of 1)

is test

required

for

testing.

;ub-clause lnd Test ,see Note

number 1)

Conditions D ou (see Note ND

Performance Sample size requirements & criterion (see Note 1) of acceptability (see Note 2) n
C

;ROUP 0 i.4.1 Visual examination

ND

26 (Note 3)

1 As in 4.4.1 Legible marking and as specified in the detail specification As specified in the detail specification As in 4.5.2

1.4.2

Dimensions (gauging) Resistance Functional characteristics (if applicable) Resistance ratio (if applicable

5.5 4.7

6.6

.,.

f

. . . x

> Method: ... As in 4.9.2

4.9

Voltage proof (Insulated networks only)

17

IS QC 390100 : 1993 IEC QC 390100 : 1991 Sub-clause and Test (see Note number 1) Conditions (see Note of 1) test Performance Sample size requirements & criterion (see Note 1) of acceptability 3te 2) (see n
C 1*

;ROUP 1A
ialf of the >f Group 1 i. 13 sample

D

5

Robustness of terminations

See 2.4.8 of specification Visual

this

examination

As in 4.13.5(a) AR 5 f(...XR + . ..a)

Resistance 1.15 Resistance to soldering heat Resistance to soldering heat (Solder bath oethod 1A) Visual examination

As in 4.15.3 AR 5 k(...XR See detail cat ion + . ..n) specifi-

Resistance i.22 Component solvent resistance applicable) Solvent: ... Solvent temperature: Method 2 Recovery i-10 Variation resistance with temperature of Lower category temperature/20 l C

. . .

(if

AR -_ < *** X or R (I: . . . lo-6/*c AR -_ < . ..x or R a: . . . lo-+c A(R.T.C.) 5 . ..% (See 2.2.22) A(R.T.C.) 5 . ..% (See 2.2.22)

20 `C/upper temperature

category

Differential resistance/ temperature characteristic (if applicable) 1.12 Overload

Lower category temperature/20 `C 20 `C/upper temperature category

. . . V between

tion tion Visual

termina. . . and termina... examination As in 4.12.3 AR 5 f(...%R + . ..n)

Resistance
_--

* Total shall

number of permissible not exceed 1.

defectives

for

Group 1,

including

Group 1A and Group lB,

18
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iub-clause Ind Test ,see Note

number 1) r `D

ionditions see Note

of 1)

test

P`erf ormance Sample size rtequirements t criterion of accep( see Note 1) tability (see te 2) n 5
C

:ROUP 1B )ther half of the Iample of Group 1
t.16

D

1*

r

IS QC 390100 : 1993 IEC QC 390100 : 1991

Rapid change of temperature

`A - Lower category temperature Upper category `B = temperature risual examination LS in 4.16.3 rR 5 f(...XR + . ..n>

lesistance t. 18 Vibration ror mounting method ;ee detail specif icaLion ?rocedure B4 `requency range: 10 Hz to 500 Hz Amplitude: 0,75 mm or is )8 m/s*, whichever :he less severe rota1 duration: 6 h 7isual .-_ D Examination _____W _----1* 10

LS in 4.18.4 LR 5 f(...XR + . ..Q) .________--_____-__-_

Iesistance ____________________----

;ROUP 1 411 specimens of the sample of Group 1 4.19 Climatic sequence -Dry heat

-Damp heat, cyclic, Test Db, first cyclr -Cold -Low air pressure B,5 kPa (85 mbar)

* Total shall

number of permissible not exceed 1.

defectives

for

Group

# including

Group 1A and Group lB,

19
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Sub-clause and Test (see Note

number 1)

Conditions D (see Note or ND

of 1)

test

Sample size Performance requirements & criterion (see Note 1) of acceptability (see Note 2)
n C

-Damp heat, cyclic, Test Db, remaining cycles

Visual

examination

As in 4.19.8 AR 5 i(...XR RzlGR + . ..Q)

Resistance Insulation resistance between resistor elements (if applicable), see 2.4.6 of this specification Voltage proof between resistor elements (if applicable), see 2.4.7 of this specification Visual examination

As in 4.9

As in 4.19.8 AR 5 f(...XR + . ..C')

Resistance Differential change (if GROUP2 4.20 Damp heat, steady state D resistance applicable) 6 1

5 . . .x

Visual

examination

As in 4.20.4 AR 5 k(...XR RLlGSl + . ..Q)

Resistance Insulation resistance between resistor elements (if applicable), see 2.4.6 of this specification Voltage proof between resistor elements (if applicable), see 2.4.7 of this specification

As in 4.9

20
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ub-clause number nd Test see Note 1)

D or ND

Conditions of test (see Note 1)

Sample size Performance requirements t criterion (see Note 1) of acceptability (see Note 2) n
C

ROUP 3A alf of the sample f Group 3 .21.1 Endurance at 70 'C

D

5

1

See 2.4.5 of this specification Duration: 1 000 h Examination at 48 h, 500 h and 1 000 h: Visual examination Resistance Insulation resistance between resistor elements (if applicable) see 2.4.6 of this specification Differential resistance change (if applicable) --- _____-_____________----D As in 4.21.1.7 AR 5 f(...XR + ...C) RLlGR

L . . .x ------ ------ -____3_______________ 1 5

-______--___________;ROUP 3B Ither half of the ;ample,of Group 3
i.21.2 Endurance

at upper category temperature

Duration: 1 000 h Examination at 48 h, 500 h and 1 000 h: Visual examination Resistance Differential resistance change (if applicable) Examination at 1 000 h: Insulation resistance between resistor elements (if applicable), see 2.4.6 of this' specification R,lGG As in 4.21.2.4 AR 5 i(...XR + ...a> _ < ...x
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Sub-clause number and Test (see Note 1)

D
Or

Conditions of test (see Note 1)

ND

Sample size Performance requirements t criterion (see Note 1) of acceptability (see Note 2) n
C

ZROUP 4 b.14 Solderability

D Without ageing Method: ...

5

1 For method 1: as in 4.14.2 For method 3: as in 4.14.3 Legible marking

4.23 Solvent resistance of the marking (if applicable)

Solvent: ... Solvent temperature: ... Method 1 Rubbing material: cotton wool Recovery: ...

3.3.3 3.3.3.1

Maintenance Lot-by-lot

of capability approval acceptance tests

Testing on a lot-by-lot basis for all networks intended for release to customers, is prescribed in the blank detail specification, Table II. For Group A tests, the sample shall be collected from one week's production, or such other period as declared by the manufacturer up to a maximum of one month. The results of the Group A testing on customers' circuits shall be accepted for assessing that part of maintenance of Capability Approval. CQCs or, where they represent the limits of the Capability, customers' circuits shall be used for all other Groups.
3.3.3.2

Periodic tests The periodic tests for CQCs are prescribed in the blank detail specification, Table II.
Where

customer circuits are used as CQCs, samples for periodic testing shall be drawn from lots which have passed the tests of 100% screening (if applicable) and lot-by-lot inspection.

3.3.3.3

Tests The complete series of tests specified in the blank detail specification are required for the maintenance of Capability Approval.
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IS QC 390100 : 1993 IEC QC 390100 : 1991 The tests in each is tests
group

shall

be

carried a circuit

out has

in

the

order

given. the whole or

"One defective" a part of the

counted when of a group.

not

satified

The approval is maintained when the number of defectives exceed the specified number of permissible defectives and the total number of permissible defectives. 3.3.4 3.3.4.1 Quality Test Conformance schedule lot-by-lot is given and periodic in Section Inspection

for

does not each group

The schedule for the Conformance Inspection detail specification.

tests for Quality Two, Table II of the

blank

Only the performance of Group customers detail specification. the discretion of the customer 3.3.4.2 Assessment levels level(s) selected

A test is mandatory for inclusion in a The inclusion of any other test is at and in agreement with the manufacturer.

The assessment preferably by

given in the blank detail from the following Tables TABLE IVA

specification IVA and IVB:

shall

Inspect ion sub-group**

D* v IL

E

F* AQL IL

G*

AQL x

IL

x

AQL x

IL

AQL x

Al A2

s-4 s-4

l,G 180

IL AQL -

inspection acceptable

level quality

level TABLE IVB

Inspect ion rub-group**

D* ' P n
C

E P 1 3 3 12 36 n 10 10 5 12 10
C

F* P n
C

G* P n
C

Cl c2 c3 Dl D2

1 1 1 1 1

P n c (see Notes

periodicity in months sample size permitted number of defectives

page

49)
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Notes Concerning Tables IVA and IVB: * The assessment levels D, F and G are under consideration.

** The content of the Inspection sub-groups is described in Section Two of the relevant blank detail specification.
3.3.4.3

Resubmission

of reiected lots (for lot-by-lot insoection)

Any lot rejected following electrical tests shall be returned to production for rework or rescreening for the identified defect. No new parts shall be included in the lot. The lot shall then be resubmitted and inspected under the conditions of tightened inspection. It will retain the same lot number and details of the new submission will be recorded. The same lot shall not be submitted more than three times. 3.3.4.4 Release prior to the completion of lot-by-lot environmental tests

Due to the need for extended periods of lot collection from small quantity production batches a manufacturer may, with the agreement of the customer, release products in advance of completing environmental tests provided the previous lot of identical circuits passed satisfactorily. In this case he shall indicate clearly on relevant release documents that networks are released under Sub-clause 3.3.2 of this sectional specification and complete the tests within one month of dispatch. In the event of subsequent failure to meet environmental tests, all products which have been released in advance may be subject to recall or quarantine, dependent on the reason for failure. 3.3.4.5 Special requirements Small production lots - under consideration. 3.4 Manufacturing stages in a Factory of an Approved Manufacturer a non-IECQ Member Country in

The application of the Extension of Manufacturer's Approval is permitted for networks covered by this sectional specification, provided that the conditions of Sub-clause 3.3 of the generic spe-cification are met.
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IS QC 390100:1993 IECQC 390100:1991 APPENDIX A STRUCTURAL SIMILARITY RULES FOR CAPABILITY APPROVAL FOR THICK FILM RESISTOR NETWORKS Al SCOPE This appendix defines the rules for deciding if a new circ,uit is covered by the manufacturer's declared capability and the testing performed on CQCs. It may also be used as a guide to the manufacturer in selecting CQCs to cover a capability. Where the rules do not cover specific circumstances, the chief inspector and the ONS shall agree the additional criteria and shall submit a subsequent proposal for amendment of this specification through their national committee. A2 PROCEDURES When structural similarity is to be decided upon, the following procedures shall be considered. A2.1 Defining CQC(s) within the structural similarity rules

1) Table XII is structured to align with the test sequences given in
Table III of this.specification and Table II of the blank detail specification. Circuits selected for the periodic inspection schedules shall also be representative of the circuits currently in production. Having first classified the circuit according to Table I of IEC Publication 1045-1, the manufacturer should use Table V in this specification to classify the materials, processes and basic technology which represent his capability.

2) The manufacturer should then review his current and/or intended range
of products against the similarity combination rules given in Tables VI - IX and XII. This enables a decision to be made on the number of different CQC types needed for capability approval from the technological standpoint.
to Tables X and XI wi ch define the 3) The selection process then extends limits of combination for mass and dimensions. Additional CQCs to those nominated in 2) above may be required to cover these aspects.

4) After choosing suitable environmental test severities from Section Four of IEC Publication 1045-1, a chart can be constructed which shows the tests and severities applicable to each CQC. 5) Structural similarity of a circuit with a CQC (or CQCs) requires that the layout design rules used and electrical and environmental ratings and characteristics shall not be more severe than those for the CQCs. The choice of CQCs lies between - special circuits designed to cover as many capability limits as is practicable with each type; this will result in the minimum number of CQC types or - a wider range of normal custom/catalogue capability. circuits as CQCs to cover the
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Each new circuit to be manufactured for sale and release within the system shall first be checked to ensure that it can be constructed using valicontains validated materials and can be made using dated design rules, approved processes and package styles. Next, its features.should be considered in relation to existing CQCs that is for the cover they give in terms of materials and technology (Tables VI - IX), mass and dimensions (Tables X and XI), appropriate tests and severities (Table XII) and Section Four of IEC Publication 1045-l. Its features shall be covered by one or more CQC(s). Where existing CQCs do not cover the new circuit, the manufacturer wishing to release it, shall first extend his capability in accordance with the specific need and the requirements of Sub-clause 3.7.5 of IEC Publication 1045-l. In this case the extra tests may be performed either on a CQC or on the new circuit itself.
A2.3

Guidance

on Drocedures give guidance on the and A.2.2 above. implementation of the principles

The diagrams below described in A.2.1 (1)
(2)

Selection Procedure

and testing for

of CQCs for

capability

approval.

new circuits.
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IECQC390100:1991 (1) Selection and testing of CQCs for capability approval

1 CIRCUIT TO BE MANUFACTURED 1

TECHNOLOGICAL CLASSIFICATION OF CIRCUIT Table I of IEC Publication 1045-l

,

MATERIALS, PROCESSES AND TECHNOLOGY Table V SELECTION OF CQCs LIMITS (See 3.1) Substrate Layers Added components Packaging Mass and dimensions Combination for environmental testing (Table VI) (Table VII) (Table VIII) (Table IX) (Tables X and XI) (Table XII)
OF

I CAPABTLITY

PLANNING AND APPLICATION FOR APPROVAL TO NSI

I CQC TEST PROGRAMMES

APPLICATION FOR APPROVAL I CAPABILITY APPROVAL INITIAL CAPABILITY APPROVAL Table III

CIRCUIT RELEASE AND MAINTENANCE
I

LOT BY LOT TESTS Table II of IEC Publication 1045-2-l
I

PERIODIC TESTS and Table II of IEC Publ'ication1045-2-l
I

I

I

27

IS QC 390100 : 1993 IEC QC 390100 : 1991

(2)

Procedure for new circuits

fiEW CIRCUIT

IS IT WITHIN THE LIMITS OF CAPABILITY? (Structurally similar to one or more CQCs) Tables V to XII

NO

I

YES

Qualification Approval Procedure

Extension of Capability (Complementary test on new circuit or on CQCs)

Table II of combined IEC Publication 115-6-l and 115-7-1

Table II of IEC Publication 1045-2-l

Table II of IEC Publication 1045-2-l
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ISQC 390100:1993 IEC QC 390100:1991 TABLE v Structural Similarity bases

-

Individual structural The list of

statements similarity items is

in as not

each of the applicable. necessarily

columns

shall

be used

in

deciding

on

-

complete.

Item

Basic technology

Basic materials

Basis

process/method

Substrate (See VI> Table

Alumina Glass Coated metal Organic

Pressed/slip-cast Flame polished Lapped and polished

Film (See VII) a)

Elements Table

Thick

film

Ink

basis:

Deposited

and

fired

Function Resistors Conductors Cross-overs

Loaded organic Copper Ruthenium Gold Palladium-Silver Platinum-Silver Palladium-Gold Platinum-Gold Glass-ceramic ____________________-Thick film _______________-__-___________________---Metal mask Photo-etch Spark machine Laser machine Airbrasion Ion beam Electron beam _-_____-_---__--_--_ Conductors insulators and _______________-------Sequentially and fired Laminated printed and pressed

_--_---__--_-___
b)

Trimming methods

________________ c> Multilayer

____________________-Thick film Organic dielectric Inorganic dielectric
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(Continuation)

Item

Basic technology

Basic materials

Basis process/method

Added components (*) (See Table VIII) Resistors Plastic Tape leads Wire leads Eutectic Adhesive Solder preform

Surface mouting (Chip) Face up Flip Tab-mounted Chip carrier

Nickel-Chromium

Wire bond Al,Au Thermo-compression Ultrasonic Thermo-pulse Solder reflow Resistance weld

Potted Unpotted Cored Chip carrier

Ceramic Foil

Adhesive Wire, soldered

?ackaRing :See Table IX)

Basic style and form: Dual-in-line Single-in-line Flat-pack Chip carrier Unencapsulated Plastic encapsulated

Basic encapsulation materials: Ceramic Metal-ceramic Metal-glass Epoxy resin Silicone

Method of encapsulation: Organic seal Resistance weld

Cast mould Injection mould Plastic box fill Dip coat Spray coat

(*) For non-approved added components, Structural Similarity rules for film and hybrid resistor networks require the same manufacturing source.
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TABLE VI - Substrates

Substrate characteristics

Similarity rules

Material

For combination, the proportion of main material representing at least 90% of the substrate volume shall be similar to within 2%. Same nominal substrate thickness Same process/Method

Thickness Process

Size - length :: - width

) of specimen)

Combinations allowable for: 0,s L 5 length 5 2 L 0,s W 5 width 5 2 W

Mechanica - camber - roughness - porosity

parameters

Same purchase and inspection specifications

- appearance
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.

TABLE VII - Film elements

Film element characteristics

Similarity rules

1 - Conductive layers (type, composition) 2 - Multilayers (type, dielectric, composition) 3 - Resistive materialsp composition resistivity per square

Same

Any combination within the maximum number of layers on the CQCs Same purchased material series, different mixes possible within a factor 10 based on ohms per square. Any combination within the range of extreme values covered by CQCs Any combination limited to maximum power rating covered by CQCs Same trimming method For a given tolerance, combination allowed within the range of minimum and maximum resistance values Combination limited to guaranteed minimum absolute values of the CQCs No combination for different resistances per square. For the same resistance per square: combination allowed in the range of extreme values of the CQC and in a ratio of resistance values not exceeding that of the CQC No limitation Same

Maximum power per unit area of resistive elements Trimming process

Resistance values and tolerance

Temperature

coefficient

Differential temperature coefficient and differential tolerance

Number of resistive elements Interconnection mode
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TABLE VIII - Added components

Component characteristics

Similarity rules

Component type - discrete component with leads. - thin film elements on silicon, glass or sapphire - cross-over elements (jumpers) - resistor chips No combination allowed

Mountina methods and interconnections Soldering, cementing, wire-bonding No combination allowed

Dimensions Assessment levels D and E Combination allowed within the limit of double dimensions Any combination allowed

Assessment levels F and G
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TABLE IX - Packaning

Characteristics

Similarity rules

Encapsulation

process Combination in the limits of the substrate and same lead attachment (see Table VI) No combination allowed for different material and protective coating systems

1 - Unencapsulated

2-

Embedded

Lead 1 - Material, process and coating Same material for leads and insulating material

2 -

Material and method of connection to substrate Mechanical material characteristics Spacing

Same Same or greater

3 -

4-

Same or greater Same

Marking system and method of application

Mechanical strennth

Same or greater

Substrate attachment

Same material and process -
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Similarity rules for selection or association of CQCs in relation with mass and dimensions TABLE X - Mass and dimensions of package

q
Y
Y

t

I

Parameter

CQC

or

Master circuit Length Width Surface Thickness Number of terminations Mass
Mass per X
Y

Associated networks
X

Limits (1) (2) aX 5 x 5 bX ay 5 y 2 bY
i

Y XY s z xy

s =
2

eS

5

s

5 fS

gZ I z 5 hZ UN 5 n 5 vN

N

n

M

m m xl

jM

5

m 2 kM
(3)

E
N

termination

wlM<m -N n

(1) Where there are two limits, the most severe shall be considered. (2) For cylindrical packages apply the same rule with X - Y - diameter. (3) This criterion is applicable only where the mechanical tests are carried out with the networks fixed by its terminals. It is not applicable to cylindrical packages with diameter less than 15,41 mm or to rectangular packages with dimensions less than 17 mm x 17,mm. TABLE XI - Limits of association in relation with mass and dimensions

Assessment levels D and E F
G .

a

b

e

f

g

h

j

k

u

v

w

0,5
0,3 0,3

1,s
2 2

0,25
0,3 -

I,5
2 -

0,8
0,s 0,s

1,2
1,s ,1,5

0,2
-

1,8
-

0,s
0,3 -

2
2 _

1,2
_
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TABLE XII This table serves as the basis for establishing (a) test programme for the assessThis table should be ,read in conjuncment or modification of a claimed capability. tion with Table III of this specification and Table II of the blank detail specification. It specifies per test group the deciding on structural similarity resistor network and/or CQC's. technological aspects and criteria to be met for between a given unencapsulated or embedded

Note. -Requirements are either mandatory (x) or not applicable When one or more of the criteria of a test group are not met; principles cannot be applied and the Manufacturer's Capability to cover the particular requirements for that test group.

(-). structural similarity has to be extended

No.

Unencapsulated

Embedded

Criteria

Notes

test 9rnplicable 4:ROUP 1B 2;ub-group Cl
1

tables:

Vibration

X

Same or less conditions

severe

test

schedules

and/or

2

X

Same package style/material method (Table IX) Similarity within Table X

and construction

3 4

X

X

Same material(s), methods and process conditions used for encapsulation of the network (Table IX) Same material specifications and process methods for attachment and connection of added components to substrate and substrate to package or seal (Tables VII and VIII) Same lead cross-sectional from package (Table IX) Same or greater path (Table IX) lead length dimensions at exit

.

5

X

6

X

7

X

along

minimum seal

(1)

8

X

Same method of external lead to substrate - if applicable

anchorage direct (Table IX) connection internal

9

X

Same basic materials and methods for from lead-throughs inside package to circuitry (Table VIII)

10

X

Same external lead material, plating/coating process, and material(s) and thickness of plating/coating (Table IX) Same basic substrate material (Table VI)

11

X

36

IS QC 390100 : 1993 IEC QC 390100: 1991

(Continued)

No.

Unencapsulated

Embedded Criteria Notes

12

X

X

Nominal substrate thickness within 10% of nominal CQC (Table VI) Same or lesser range of material(s) and methods used for intra-connection links on or between substrates (Table VII)
I?1

13

-

X

14

X

is the same or less where: Mass of substrate assembly or component Minimum specification cross-section of attachment joint(s)

(2)

Pl -

15

X

Same design rules relating intra-connection (wire or tape) unsupported lengths and clearances
X

16 17 18

X

Same package mounting method used for tests Same lead hardness specification (Table IX) (1)

X

X

X

X

Same or lesser range of added passive component generic type (Table VIII) Same or lesser range of basic film materials (Table VII)

19

X

X

(1) Applicable only when tests are performed on packages held to the test board by their leads alone, i.e. without additional clamping. (2) Applicable to assembled substrate including individual added components attached to substrate.
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Notes

No.

I

I
test tables: Resistance to soldering Damp heat, cyclic, Test Change of temperature Damp heat, steady state heat Db

innlicable ;ROUP lA, iub-nroup

lB, 1 and 2 ClA. ClB, Cl and C3
X

1 2 3 4 5

Same or less conditions

severe

test

schedule

and/or

X

Same package style/material method (Table IX) Similarity within Table X

and construction

X X

Same material(s), methods used for encapsulation of

and process the network

conditions (Table IX)

X

Same material specification(s) and process methods for attachment and connection of added components to substrate and substrate to package (Table IX) Same lead cross-sectional dimensions from package or seal (Table IX) Same or greater basic lead row of leads (Table IX) spacing at exit within any

6 7 8 9

X

X

X

Same method of external lead to substrate - if applicable

anchorage direct `(Table IX)

X

Same basic materials and methods for connection from lead-throughs inside package to internal circuitry (Table VIII) Same external lead material, plating/coating process and material(s) and thickness of plating/coating (Table IX) Same basic Nominal nominal substrate material (Table within VI) f 10% of at

(1)

10

X

11 12 13 14

X X

substrate CQC

thickness insulation from seal

(1)

X

Same or greater exit of lead(s)

surface distance (Table IX)

X

Same or lower mean voltage gradient across the insulation surface at exit of lead(s) from seal, as identified from rated electrical conditions of use (Table IX) Same or greater plastic(s) over thickness critical of embedding interfaces (Table and method of minimum seal IX)

15 16 17

X

X

Same marking materials application (Table IX) Same or greater path (Table IX) lead

system

X

length

along
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(Continued) Unencapsulated Embedded Criteria Notes

No.

18 19

X

Same or lesser

range

of

basic

film

materials

X

Same design rules relating intra-connections (wire or tape), free lengths and clearances (Table VIII) Same or lesser generic types range (Table of added passive VIII) component

20

X

1) These requirements can be collectively waived by demonstrating that the network structure is such that, compared to the CQC, the same or lower temperature rise at comparable material interfaces occurs during the resistance to soldering heat test pplicable test tables: - Solderability - Robustness of terminations

Is

GROUP 1A and 4
ub-group 1

B.2 and ClA
X

Same package style/material method (Table IX) Similarity within Table X

and construction

2 3

X

(1)
and process the network conditions (Table IX) at exit

X

methods Same material(s), used for encapsulation of

4

X

dimensions Same lead cross-sectional from package or seal (Table IX) Same lead hardness specification spacing

5 6

X

(Table within

IX) any

X

basic lead Same or greater row of leads (Table IX)

(1)

7

X

X

Same external lead material, plating/coating process and material(s) and thickness of plating/coating (Table IX) Same method of external if applicable substrate, Same or greater path (Table IX) lead lead anchorage (Table IX) along direct tc

8

X

9

X

length

minimum seal

(2)

10

X

Same or greater minimum external area of individual ieads (Table

cross-sectiona IX)
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Embedded Criteria Notes

No.

11

X

Same or lower meniscus height permitted

on leads

at exit from seal surface plane 12
X X

Same solderability assessment method and equipment used (row) only.

1) Applicable 2) Applicable

to bending

to tensile and bending (wire/strip) only.

applicable test tables: - Cold - Dry heat ;ROUP 1 iub-group Cl

1.
2

X

X

Same or less severe test schedules/and conditions Same package style/material method (Table IX) Similarity within Table X

or

X

and construction

3 4

X

X

-'

X

Same material(s), methods and process conditions used for encapsulation of the network (Table IX) Same material specification(s) and process methods for attachment and connection of added components to substrate and substrate to package (Tables VIII and IX) Same basic substrate material (Table VI)

5

X

X

6 7

X X

X

X

Same or lesser range of added passive component generic types (Table VIII) Comparable thermally induced stresses for added components, substrates and leads (Tables VI and and VIII) Comparable requirements in the stability of film and added circuit elements (Dry heat only) (Tables VI, VII and VIII) Same or lesser range of (Table VII) basic film materials

a

X

X

9

X

10

X

X
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(Continued) Unencapsulated Embedded Criteria Notes

No.

pnlicable

test tables: - Endurance 1 000 h - Endurance 2 000 h

Group 3 Sub-group C2 and D2 1
X X

Same or less severe test schedules and/or conditions Same package style/material and construction method (Table IX) Similarity within Table X Same material(s), methods and process conditions used for encapsulation of the network (Table IX) Same material specification(s) and process methods for attachment and connection of added components to substrate and substrate to package (Tables VIII and IX) Same basic substrate material (Table VI) Same or,lesser range of added passive component generic types (Table VIII) Same or lower maximum temperature at comparable material interfaces under rated electrical conditions of use Comparable or lesser requirements in the stability of the film and added circuit elements (Tables VII and VIII) Comparable or lesser complexity Same or lesser range of basic film materials (Table VII) Same geometrical, electrical and thermal design rules applied to film lay-out (Table VII)

2

X

3 4

X

X

5

X

X

6 7

X

X

X

X

8

X

X

9

X

X

10 11

X

X

X

X

12

X

X
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IECQC 390100:1991 APPENDIX B Minimum content of a manufacturer's for thick film resistor Capability networks Manual

Bl

Scope

This appendix establishes the requirements for fixed thick film resistor networks. The scope association Note. of this appendix with the basic

for

the

Capability

Manual

includes added components thick film technology.

used

in

-In addition to the requirements stated herein the manufacturer may include additional information e.g. on process control and which he considers necessary for the full inspection schedules, control of his capability.

For ease of reference the capability manual shall give information under the headings given below as appropriate. Under item 1 of the shall declare the entire scope of Capability Manual, the manufacturer his capability and state which assessment level applies. Where the procedure under Sub-clause 3.3 of the Generic Specification is invoked the Capability Manual shall make reference to the surveillance of those stages which are not carried out under the direct surveillance of an approved Chief Inspector. B2 Customer participation in the layout

The manufacturer shall declare whether he permits customer participation in the technological design and layout of resistor networks. In the case of a device manufactured to this standard where the customer has provided the design and layout it shall be the responsibility of the manufacturer to ensure that his approved design data and layout rules have been followed. B3 Capability abstract

The statement of basic technology in addition to the details required in Table I of the Generic Specification for thick film resistor networks shall include the following which shall be used in the Qualified Products List.

a> Type
e.g.

of

substrate,

e.g.

alumina,

beryllium

oxide of pattern formation,

b) Types of

inks, numbers of layers screen printing, ink writing of film elements, e.g.

and methods

c> Range

conductors, elements, e.g.

resistors, laser,

etc... spark erosion, air

d) Methods of trimming of film
abrasion

e) Methods of f> Basic

lead

attachment method,

to

the

substrate, plastic

e.g.

soldering

encapsulation

e.g.
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IS QC 390100 : 1993 IEC QC 390100 : 1991 g) Types of added components, e.g. chip resistors, and/related methods of attachment h) Methods of interconnecting within the film circuits according to type, e.g. bonding, soldering j) Boundaries of capability - Range of values/tolerance resistors, etc. and matching, if applicable of conductors,

Note.. -It may not be possible to achieve all the limits of the capability in combination k) Climatic category and environmental severites. B.4 Materials and added components _

This section of the Capability Manual shall:

a) Identify and provide evidence of the existence of purchasing
specifications for the materials which are critical for the quality of the products;

b) Describe the methods used to verify the suitability of materials for
production and identify the documentation necessary to ensure consistent quality of the specified materials;

c) Indicate the inspection methods for added component to be
incorporated. See Sub-clause 3.7.3 of IEC Publication B.4.1 Materials purchasing specifications The manual shall identify the relevant purchasing specifications under the appropriate headings as listed below. The "specification contents" column lists the data which shall be included in the purchasing specifications but such data are not required in the Capability Manual. The list of items included in each sub-clause is intended for guidance and is not exhaustive. Items are applicable when relevant to the particular process technology. B.4.1.1 Materials in the network and package Specification contents 8.4.1.1.1 Substrate Types of material, composition and characteristics, thermal and characteristics. mechanical 1045-l.

B.4.1.1.2 Printing inks, pastes and glazes B.4.1.1.3 Assembly materials

Types,
tics.

composition and characteris-

Types of materials, e.g. lead frames, adhesives, solders, leads and terminations, varnishes.

`r

,

:
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B.4.1.1.4

Added

components

specification numbers or other reference data of the added components Information on preapproved for use. ferred types of components. In addition the Capability Manual shall provide detail of an appropriate purchasing system showing basic requirements for each type of added component.

Types,

B.4.1.1.5

Package materials

and

encapsulation

Types of materials, e.g. cases, finishes, platings, mouldings, thermosetting resins, varnishes, coating, identification and marking. Type of plastic used for plastic or partplastic encapsulations. List of standard packages used, or reference to control of drawings for non-standard packages.

B.4.1.2 B.4.1.2.1

Materials Artwork

used

in

processing Types and characteristics of materials used in circuit design and artwork, e.g. dimensional stability, durability.

B.4.1.2.2 B.`4.1.2.3

Printing Processing

screens materials

Types, mesh characteristics.
Types of materials, circuit preparation, trimming. chemicals used adjustment, in

B.4.1.2.4

Assembly

materials

Types and characteristics used as aids to assembly, cleaning agents.

of materials e.g.

B.4.2 B.4.2

Material

verification

The manual shall describe any methods for the verification of the suitability of the above materials for production and other documentation necessary to ensure consistent quality of those materials which are critical to the quality of products. Design data and layout rules rules used in the circuit design contain the following data as

B.5

Reference data and appropriate

shall layout :

be made to the detailed rules. The manual shall
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Design limit(s) to be stated

(a) Conductor tracks Track width Track thickness (fired) Spacing between parallel tracks Spacing between track, bonding pad, terminal pad or any combination thereof Spacing between any metallization and edge of substrate Terminal pad dimensions Probe pad dimensions Conductor track resistivity Current density for each conductor material Track dissipation Any requirements for solder build up to tracks Solderability characteristics Bondability characteristics Voltage stress which can be applied between parallel tracks at minimum design spacing Insulation resistance under same conditions Dimensions of lead-through holes Spacing of lead-through holes from edge of substrate Track adhesion after processing Mounting pad geometry, dimensions, positional tolerances for each type of added component, spacing from other tracks Wire-bonding or other interconnecting pad dimensions Rules relating to underpassing conductors Min. Min. Min. Min. Min. Min. Min. Max. Max. Max.

Max.

Max.

Min.

Min. Min.

Min.

(b) Dielectric and cross-over insulation
Overlap of dielectric over conductor track Thickness of dielectric of cross-over (per unit Capacitance area) Spacing of dielectric to edge of substrate Insulation resistance of dielectric (per unit area) Voltage breakdown Min. Min. Max. Min. Min. Min.
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Characteristics (c) Resistors Range of resistor values Temperature coefficient of resistance Dissipation per unit area of stated surface or ambient temperature Stability X per 1000 h at maximum dissipation Stability X per 1OOb h at maximum voltage stress Noise data - when low noise performance is claimed Non-linearity (IEC Publication 440) For rectangular resistors: Linear dimensions Aspect ratio (L/W)
For

Design limit(s) to be stated

Min.

Max. Max. Max. Max. Max. Max. Max.

Min. Min.

Max. Max.

other resistor profiles: Design equations with limits as necessary

For all resistors: Overlap of resistor on conductor track Undisturbed conductor track width (for single resistor) Distance of probe pad from end of resistor Spacing from resistor to conductor track Spacing between resistor material Glaze or protection overlap For each type of trimming: Rules for trimming including limiting conditions Tolerance relating to the size and ohmic value'after trimming as appropriate Matching tolerance after trimming Tracking tolerance after trimming When appropriate, additional data shall be given on: The effect of resistivity of terminal materials particularly for short profile resistors High voltage stability Noise and the design requirements for low-noise resistors When screen printing is not used many of the above requirements and shall be given as appropriate. shall apply Min. Min. Max. Min. Min. Min.

Min. Min. Min.
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Characteristics (d) Glaze and protection for circuit

Design limit(s) to be stated

If applicable, the requirements glaze and other protection for elements shali be stated (e) Solder, connect braze and other inn materials

conductive

If applicable, the requirements for solder and braze compositions used either by over-printing or by syringe application shall be declared

(f)

Pattern

registration tolerance for

Data on the dimensional pattern registration (g) Add-on components

Positional tolerances relating component tab, wire or other termination to the area of mounting pad Distance between adjacent added components Distance between added components and ,ld j acent film areas Distance between edge of component and edge of substrate (h) Thermal characteristics

Min.

Min. Min. Min.

Thermal resistance or power dissipation of substrate/package combinations Temperature and temperature gradients Rules or data relating density and spacing of power dissipating elements Rules or data relating density and spacing of power dissipating resistor networks The means of establishing that the maximum ratings of a component e.g. temperature, are not being exceeded in the substrate/package environment. B.6 Flow charts

Max. Max. Max. Max.

The manual shall include one or more detailed flow charts showing verification of design and all stages of manufacture and identifying the procurement specifications, process specifications, inspection and quality control checks by reference to in-house documentation. The flow following (a) charts shall activities: verification show the full sequence of events and shall include the

Design

The method of checking that the network design and layout is in conformity with the design data, lay-out rules and network requirements. The requirements for pre-production design verification trials shall also be referenced.
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(b)

Scwens The procedures
screens.

for

the

identification, control

and replacement

of

cc>

Ink blending The procedures for the issue, blending and checking of inks.

m(d) Printing
The The The The The The Post

and f irinq

issue, preparation and inspection of substrates prior to printing method of ensuring accurate registration of screens and substrates printing of each ink pattern requirements for drying and pre-firing inspection requirements for control of firing schedules requirements for glaze or other protection firing inspection. trimming of ensuring conformance with design in trimmed region, trimming to

(e)

Resistor

Trimming procedures and the method rules e.g. dimensional limitations trimming by isola~tion. function,

(f)

Lead attachment The issue, preparation and inspection of lead frames, terminations other piece parts as appropriate The requirements for the attachment of leads to substrates The requirements for pre-assembly inspection. and,

(8)

Assembly The requirements for initial substrate protection, e.g. varnish. inspection, preparation, pre-forming and sub-assembly of The issue, or after assembly on the fired a-dded components prior to, during, substrate. External visual inspection Electrical inspection in accordance with relevant Requirements for attachment and interconnection Requirements for lead forming detail specification

The requirements for post-assembly inspection of the assembled substrate prior to encapsulation If applicable, the requirements for post-assembly trimming and network adjustment Rework instructions regarding the conditions under which added components may be reclaimed, inspected and re-used, and/or the conditions inspected and re-used after under which substrates may be reclaimed, the removal of suspect or faulty added components and the maximum

number of rework cycles in each case.

(h)

Final sealing The requirements for pre-encapsulation inspection The issue, preparation and inspection of encapsulation materials, preforms, bases, epoxy resins, prior to use The sealing process The post~encapsulation inspection Marking and termination identification.
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(j)

Final test The requirements for the acceptance testing of completed networks. Final inspection and packaging for dispatch.

(k)

Rework Additionally the charts shall show where rework may take place and identify the controlling specifications. These specifications shall conform to the applicable requirements and shall state the maximum number of rework cycles in each case.

B.7

Capability

qualifying

circuits

The manual shall detail the CQCs to be used for assessment and shall indicate for each network the aspect -or aspects ~of the declared capability which are being assessed. Every CQC shall have a detail specification which shall include a dimensioned layout drawing. Specifications for packaged CQCs shall be in the style and content of the relevant blank detail specification. Note. -A group of CQCs may be included in a combined specification. The range of CQCs used shall as a minimum assess the following characteristics of the capability: (a) Network design and processing (1) Conductor characteristics

(i)
(ii)

Conductor resistivity for all basic conductors Insulation resistance between tracks at minimum design spacing Breakdown voltage between tracks at minimum design spacing Current carrying capacity for basic conductors Capacitance of cross-overs (if used) (if used)

(iii)

(iv> (VI (vi)

Breakdown voltage of cross-overs

(2)

Resistor characteristics (i) (ii) (iii) (iv) Minimum, maximum and intermediate resistance values Trimmed resistor tolerance Resistor tracking with temperature Temperature coefficient of resistance
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(3)

Added components Minimum component attachment and interconnecting joint strengths of specified specimens of each type of approved component. Where added components are prepared for assembly by mounting on to carriers or sub-assemblies those characteristics of the added component which are sensitive to such preparation shall be assessed.

(b) Packaging
Packages containing the worst case mechanical components shall be among those used. conditions of added

cc>Endurance

characteristics

Thick-film integrated networks designed to the maximum declared design rule combinations of power dissipation and operating temperature shall be included amongst those used for assessment.

The following parameters and their allowable variations in the post-test end-points, if applicable: (a) (b) (c) (d) (e) (f) Resistor stability Temperature Tracking Noise figure Insulation resistance coefficient

shall be included

Functional performance requirements which are sensitive endurance test.

to the

APPENDIX C: STRUCTURAL SIMILARITY RULES FOR CAPABILITY APPROVAL FOR THIN FILM RESISTOR NETWORKS. Under consideration.

APPENDIX D: MINIMUM CONTENT OF A MANUFACTURER'S RESISTOR NETWORKS. Under consideration. CAPABILITY MANUAL FOR THIN FILM
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